/AF Vectors

7.1 7.2 2O 7=




HE{2] F2

~gteh(scalar) 37|12 JHX| D Qle OfE 227 (20|, 25, F
#|E{ (vector) 3|9 wetg XD Yk 23| (B, & 5)

#E{o| 57}
ZotE BHO|EORE THE

7|2t &zk0|

A NFE e AFEE XF
S WET} BLIE X|E
d #Eol 37
50| ZOT £ ME L 201 S WL
+ Qlrtd, Z2 HEfo|r}

Z /
X /
FIGURE 5.3 Parallel
representations of the
same vector.
== X
=30



— - /3 > | —
AB -AB EAB /_ZAB




_—nmmm—mnmmm

OiXfl 4 5 A Ato]e] wlE]
e
A P4,6, —2)9 Py(1, 8, 3) Alo]e] WIF PP, S Pélet

N — '
E0| A P, 7} P,9 YXHE7} OP,=<4, 6, —2>9} OP,=<1, 8, 3>0|g} 3}, (3)0.2
TH EA -

PP, =O0P,-0P, ={1-4,8—6,3—(=2)) = (-3, 2. 5)

olck - a

Pk Wink



o
_||_ | —
o < oL
&) - =
P ~ +
K{o . ™ =
—_ = [t
~ - = +
kd o = I -
= b I =
_a ‘ e ST e T
[ | I
nf SR 1 I
N T . it —_
.“.l. — Lt (] ._ﬂn_ ﬂ
ol = S T T B —
.llllrr —
Ly hd Ik ~
4 <0 %0 i
n of of of
- o o w
p— — - —
S £ £ £
3
[
= =
=
,H =y T
_U:_ N S
RO : N R
._ < .
._._. -, ' “
) S
g TRy !
- S
= —— 1 i
13 [ . !

)
ol

HI




- A HEH A Es H82E BAO|SAIZ A)

—

z 4 i, 7.k SrRIME (207} 1)
i =[L 0. 0]
@l 7=[0.1.0]
* k =[0. 0, 1]
a, _
/; .1;’

a=[a,. a,. a;]=aji +a,j+ak




=

- -

%
AB CB=AB-AC

C




DEFINITION Addition of Yectors

The sum a + b of two vectors a = [ay, as. a3] and b = |by, b, b5] is obtained by
adding the corresponding components,

(3) at+b=[a t+b, agt+ by az+ byl

¢=a+h

Geometrically, place the vectors as in Fig. 168 (the initial point of b at the terminal

Fig. 168. WVector | point of a); then a + b is the vector drawn from the initial point of a to the terminal
addition point of b.

Fig. 171, Cummutativity Fig. 172, Associativity
of vector addition of vector addition
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a-b=a+(b)=(a —b,a,—by)
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The algebraic sum of two vectors is defined as follows.

DEFINITION 5.4 Vector Sum

The sum of F = (a1, b1,¢1) and G = (an, by, czj 18 'thé. vector

F+G=(@+a b +b,c+c).

That is, we add vectors by adding respective components. For example,
(—4,7,2)+ (16,1, —-5) = (12, = + 1, —3).

HE — (a], bl, C]) and G = (612, bg, 6‘2), then the sum of F with —G is (a1 =7, b] == bz, (e (,‘2).
It is natural to denote this vector as F — G and refer to it as “F minus G.” For example, (—4, , 2)
minus (16, 1, —5) is

(—4,m,2) = (16,1, —=5) = (=20, 7 — 1, 7).



Let F, G, and H be vectors and let o and B be scalars. Then

. F+G=G+F.
F+G)+H=F+(G+H).
E+O=F.

@(F + G) =.oF + «G.
(@f)F = a(BF).
(o + B)F = oF + SF. &
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a=<1,4>, b=<—6,3>4Y 1, a+b, a—b, 2a+3b= 5|}

Z0| (1), (2), (@9 <l3te] - Atk

atbh=(1+(6),4+3)=(5,7)
a—b=(1-(-6),4-3)=(7,1)
2a+3b = (2, 8) + (~18,9) = (- 16, 17) O

Piik Wink



- Bl 37|
¢ il a=(a,a) U |a| = Vai+a
2/ |
I_iﬂg Of|Xj| 5 Wee] =27
@ Ae] 7.2 (vii)RZEE], a=<—2/7, 3/7, 6/7>2] F7])=

<o il

Piik Wink



i 00 M = 010 W= (0,0 1)
A (0,0, 1)
klmim F=(a,b,c)=a(l,0,0) +5(0,1,0) +¢c(,0,1) = ai + bj + ck.
— >y
i J
#(1,0,0)
(-3,0,1) = -3i+k.

FIGURE 5.7 Unit vectors along
“the axes.

® (ay,by,cy)
|
|
|
EH#%awzm%q) G+H=F.
|
(az, by, c3) H=F—-G=(a;—a)i+ (by — b1)j+ (c2 — c1)k.

F = (az, bz, 62)
: ¥

X
FIGURE 5.9 The arrow from (a1, b1, ¢1) to (az, ba, ¢3)
is (@ —a))i+ (by — b1)j + (¢ — k.
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a=3i—4j+8k,. b=i—4k ¥ o], 5a—2b & F35l2}
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=Z0| bE 349 WE R 71538le] b=i+0j—4k & A}

5a=15i-20j +40k = 2b=2i+0j-8k

5a—2b = (15i — 20j + 40k) — (2i + 0j — 8k)
.
= 13i - 20j + 48k
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